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1. Abstract 
Ship based offshore CCS  activities need to comply with international and national regulatory 
frameworks for carbon dioxide storage in sub-seabed geological formations. The 1996 London Protocol
is an example of international framework, while the Marine Pollution Prevention Lawcovers the London 
Protocol obligations in Japan. They both set a series of guidelines to assess potential impacts to the 
surrounding marine environment in case of leakage from geological formations. Although both these 
guidelines are corresponding, there are some differences in specifications including purity of the CO2 
stream and monitoring requirements for the operators.  
 
2. Introduction 
In 2007, when the amended Marine Pollution Prevention law was enacted, detailed provisions for the 
Cabinet Order, Ordinance, and Notification were established and issued (see Fig.1), and these comply 
with the "Specific Guidelines for the Assessment of Carbon Dioxide for Disposal into Sub-seabed 
Geological Formations" (CO2-WAG), which complements the 1996 London Protocol. 
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Fig. 1 Regulatory system for CO2 storage in sub-seabed geological formations by the Marine Pollution Prevention Law 
3. Regulations on ship-based CCS 
3.1.  Guideline for applicants to obtain the disposal permission 
The "Guideline for applicants to obtain permission for CO2 stream disposal (January 2008)" developed 
by the Ministry of the Environment falls under the scheme of the Marine Pollution Prevention Law(Fig. 
1), and is regarded as "a commentary on the Notification." The guideline, in a precise sense, has no legal 
binding force since it is not to be announced in an official gazette. However, as officials in charge will 
refer the guideline when reviewing application forms, applicants should take it into great consideration 
when preparing the application form. 
3.2.   Difference between the Waste Assessment Guidance in the London Protocol and MOE's regulation 
The difference between the Waste Assessment Guidance in the London Protocol and MOE's regulation 
in Japan includes monitoring frequency, purity of the CO2 stream, consultation with stakeholders, and so 
on.  
Regarding CO2 storage in sub-seabed geological formations, the Marine Pollution Prevention Law 
adopts most of the contents in the 1996 London Protocol with little change; it can therefore be said that it 
is the same in many parts. 
The differences between these two are as follows: 
3.2.1.  CO2 storage by facilities connected to land 
3.2.1.1.  The 1996 London Protocol 
In principle, the Protocol regulates dumping of land wastes at sea (including in seabed) from vessels, 
aircrafts, or platforms. Therefore, activities storing CO2 under the seabed by facilities connected to land 
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are exempt. CO2 injection using extended reach drilling (ERD) or subsea injection system with subsea 
pipelines (eg. Snohvit project in Norway) are also exempt. 
3.2.1.2. Marine Pollution Prevention Law 
Under the Marine Pollution Prevention Law, CO2 storage under the seabed even by the above method 
is regarded as dumping of CO2 at sea (under the seabed), and is subject to control. 
3.2.2. Approaches for Risk Assessment 
3.2.2.1.  The 1996 London Protocol 
The "Specific Guidelines for the Assessment of Carbon Dioxide Streams for Disposal into Sub-seabed 
Geological Formations," which is under the system of the 1996 London Protocol, states that "for the 
disposal of carbon dioxide streams into sub-seabed geological formations, the assessment should address 
risks posed by a leak from the carbon dioxide stream sequestration process." In general, "risk" is defined 
as the result of multiplying a hazard from an event by the probability of an event occurring. Therefore, it 
can be considered that the leakage probability is also within the scope of consideration in the 1996 
London Protocol. 
3.2.2.2. Marine Pollution Prevention Law 
The "assessment of potential marine environmental impact," which is within the scope of the 
assessment of marine environmental impact in accordance with the Marine Pollution Prevention Law, 
shall be conducted based on a deterministic method, by evaluating possible impacts on the marine 
environment caused by CO2 leakage into the sea under certain assumptions. 
3.2.3.  CO2 purity 
3.2.3.1.  The 1996 London Protocol 
According to Article 4 of Annex 1 of the 1996 London Protocol, the conditions for CO2 streams to be 
disposed of into sub-seabed geological formations are as follows: 
 
4 Carbon dioxide streams referred to in Paragraph 1.8 may only be considered for dumping, if: 
 
.1 disposal is into a sub-seabed geological formation; and 
 
.2 they consist overwhelmingly of carbon dioxide. They may contain incidental associated substances 
derived from the source material and the capture and sequestration processes used; and 
 
.3 no wastes or other matter are added for the purpose of disposing of those wastes or other matter. 
 
In summary, it only describes the CO2 to be disposed of as "overwhelmingly" pure CO2, and no 
definite values are shown. 
3.2.3.2. Marine Pollution Prevention Law 
In the Marine Pollution Prevention Law Cabinet Order, conditions for a CO2 stream to be disposed of 
into a sub-seabed geological formation are described as follows: 
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1.  The standards concerning the sea areas of sub-seabed disposal of wastes that arise from mineral 
exploitation (Article 11.4). 
     After appropriate measures have been taken in accordance with the regulations in the Mineral Safety 
Act for the prevention of mine pollution. 
 
2.  Purity standards for CO2 that can be stored under the seabed (Article 11.5)  
 
(1) Only the CO2 captured from chemical reactions between amine solvents and CO2 is to be considered in 
order to separate CO2 from other substances. 
 
(2) CO2 purity is to be more than 99% by volume percentage or more than 98% for the CO2 captured from 
the hydrogen production process at a petroleum refinery. 
 
(3) No wastes or other matter are to be added. 
3.3. Questions and answers for regulations on the ship-based CCS 
This section addresses the particular cases, which might be encountered in the future employment of 
ship-based CCS in Japan in relation to the law and regulations. The questions listed are not necessarily 
implied that the selected cases are probable questions to be raised in the future in Japan.   
3.3.1.  Is a public hearing process expected for the future MOE 's approval of JCCS Company 's 
application for permission for CO2 stream disposal ? 
If a company undertakes CO2 storage in sub-seabed geological formations, a permit request form and 
attached documents (including an environmental impact assessment report) should be submitted to the 
minister of the environment, and will be made available to the public for one month under the name of the 
minister of the environment, under the provisions of Article 10-6 of the Marine Pollution Prevention Law. 
Thus, anyone with an opinion from the environmental protection point of view can submit a written 
opinion to the minister of the environment by the final date of the period available for review.  
Note that the currently planned large demonstration projects are supposed to be undertaken by Japan 
CCS Co., Ltd., commissioned by the Ministry of Economy, Trade and Industry. Therefore, either METI 
(the outsourcer) or JCCS (the outsourcee) should submit a permit request form and attached documents to 
the minister of the environment, and these documents will be made available to the public under the name 
of the minister of the environment.  
On the other hand, there are no provisions, and therefore at least no obligations for METI, which is in 
the position of promoting CCS demonstration projects, to conduct a public hearing or public consultation. 
However, from a report in the media that METI previously explained to local communities at various 
times the conducting of preliminary studies (exploratory drilling, offshore seismic exploration), it is most 
likely that they will hold explanatory meetings to obtain agreement from local communities when a 
demonstration project is undertaken. 
3.3.2.  What will be the legal process if the Act for Assessment of Environmental Impacts is applied to 
CO2 injection operations from ships into sub-seabed geological formations?  
EIA relating to CO2 storage in sub-seabed geological formations is undertaken based on Marine 
Pollution Prevention Law. The EIA estimates how injected CO2 leakage would impact the marine 
environment (the level of pH decrease, the degree of impact on organisms due to the increase in CO2 
partial pressure) and evaluates the quantity. This idea basically conforms to that for "CO2 storage in 
coastal areas" that has been envisioned in Japan from the very beginning. 
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However, from a technical standpoint, sampling at offshore sites where the water is deep may make 
field studies to grasp the present condition of the biological environment more difficult, compared to those 
conducted in coastal areas where the water is shallow. 
 
Fig.2 Flowchart of permit approval for CO2 storage in sub-seabed geological formations according to the Marine Pollution 
Prevention Law. 
3.3.3.  How should the applicant to MOE for approval for CO2 disposal operations take the document 
"On the Safety of CCS Demonstration Projects" issued by METI on August 2009 into account? 
The objective of the document "On the Safety of CCS Demonstration Projects (August, 2009)" is 
described in the "Preface," which is as follows: 
 
"The standard desired to be followed from the safety and environmental viewpoints in implementing a 
CCS project" presented in this document only address the issues to be considered when implementing a 
CCS demonstration project, and is not a preliminary safety rule to be set up when putting CCS into 
practice in the future. The corporations executing the demonstration projects are expected to set up a more 
practical system (organization, internal regulations and procedures, etc.) to keep safety depending on the 
project-executed sites based on this standard.  
 
"CCS-related regulations including safety are being studied by the countries concerned and international 
organizations, and regulatory networks are also being developed and have recently started operating. 
Putting CCS into practice in the future, we shall need to conduct a study based on not only the knowledge 
gained through demonstration projects executed in Japan but also information obtained through CCS 
projects executed in other countries, the most advanced approach required to keep CCS projects safe, and 
the trend of regulations in other countries." 
 
What can be understood from the statement above is that the standard described in this document is 
only applied to demonstration projects. Since currently planned large-scale demonstration projects are 
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commissioned by METI, the ministry itself takes responsibility for implementing the projects. Therefore, 
this standard will surely be applied to large-scale CCS demonstration projects. 
As an additional note, the document was made publicly available immediately after the "Guideline for 
applicants to obtain permission for CO2 stream disposal (January 2008)" was released by the Ministry of 
the Environment, and its contents including environmental impacts are referred to in the "Guideline." 
"On the Safety of CCS Demonstration Projects" issued by METI focuses on ensuring project safety. 
The framework for CCS regulations in the Marine Pollution Prevention Law under the jurisdiction of the 
Ministry of the Environment aims to prevent and reduce impacts on the marine environment, as well as 
obligating the submission of a "report on the selected sea area" as an attachment to the application form, 
which shows that the storage will be conducted safely from a geological standpoint. The assessment of 
marine environmental impact under the assumption of leakage from geological formations into seawater 
will also require geological assessment. 
In other words, although there are no descriptions explicitly indicating mutual connections in either 
system, for METI, as the operator of planned large-scale demonstration projects, it may be reasonable to 
utilize the documents reviewed based on the "On the Safety of CCS Demonstration Projects" for the 
"report on the selected sea area" and "assessment of marine environmental impact" in accordance with the 
Marine Pollution Prevention Law. 
A new guideline that will be revised from the "On the Safety of CCS Demonstration Projects" may be 
applied to CCS activities following large-scale demonstration projects, and its connection to the Marine 
Pollution Prevention Law is expected to be the same as above. 
3.3.4.   While the Strategic Energy Plan of Japan revised in June 2010 by METI refers to the CCS-ready 
requirement for future coal-fired plants, would its legal framework be a reformed "Electric Utility 
Industry Law"?  
The Strategic Energy Plan of Japan endorsed by the Cabinet in June 2010 mentions the time of 
introducing CCS and the CCS-ready concept. 
"While developing, demonstrating, and introducing highly efficient coal thermal power domestically, 
Japan is aiming for zero-emission coal-fired power generation for the future. In an effort to realize the 
above, Japan will accelerate CCS technology development for commercialization around 2020 as well as 
considering introducing the CCS-ready concept for new and additional coal-fired power plants to be 
planned in the future. In addition, Japan will consider introducing CCS technology for coal-fired power by 
2030 in light of the commercialization." (The Strategic Energy Plan of Japan endorsed by the Cabinet in 
June 2010) 
 
On the other hand, while Japan obliges thermal power plants generating over 150,000 kilowatts to 
assess environmental impact in accordance with the Environmental Impact Assessment Act, the Ministry 
of the Environment revealed that the minister of the environment expressed his opinion regarding 
preparation documents for environmental impact assessment, and that he made requests to METI 
including the following: 
 
"Coal-fired power plants to be planned in the future should be capable of controlling carbon dioxide 
emissions to the maximum extent, utilizing the highest level of technologies that are adaptable at the time 
including integrated gasification combined cycle (IGCC) power generation and carbon dioxide capture 
and storage (CCS)." (http://www.env.go.jp/press/press.php?serial=11157) 
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It can be said that the request by the Ministry of the Environment stated above (May 2009) was 
incorporated into the reference regarding CCS in the previously stated Strategic Energy Plan of Japan 
(June 2010). 
Therefore, it is possible that thermal power plants to be built in the future may be required to take CCS 
into consideration by the review process according to the Environmental Impact Assessment Act, despite 
there being no obligations based on the Electric Utility Industry Law.  
However, responding to the Great East Japan Earthquake of March 11, 2011 and the subsequent 
accident in the Fukushima No. 1 nuclear power plant, Japanese prime minister stated on May 11 that he 
would return to the drawing board on the Strategic Energy Plan. It is therefore important to pay close 
attention to how CCS is treated in a new Strategic Energy Plan. 
3.3.5.   What is the site selection report that the Marine Pollution Prevention Law requires of operators 
for permit application? 
Under the Marine Pollution Prevention Law, limited items of waste can be considered for dumping into 
the sea. Operators need to conduct an EIA to obtain a permit from the minister of environment, on the 
basis that the waste should be disposed of in the given "disposal area." The disposal area was previously 
defined for each item and can be found at the following site. 
http://www.env.go.jp/earth/kaiyo/ocean_disp/1hourei/pdf/kaiikizu.pdf 
 
However, in the case of CO2 disposal into a sub-seabed geological formation, the effectiveness of CO2 
storage depends highly on the characteristics of the target formation. Therefore, the law did not set the 
"disposal area" as other waste items, but established criteria for disposal site selection. In this scheme, 
operators need to conduct a geological survey and select an appropriate site based on their evaluation.  
Based on this idea, Article 5 of the Ordinance of the MOE requires operators to submit a site selection 
report including: 
 
(1) Characteristics of the sub-seabed geological formation 
(2) Potential migration and leakage paths of CO2 stored under the seabed 
(3) Spatial extent of CO2 stored within the sub-seabed geological formation, and estimated CO2 storage 
capacity 
(4) Characteristics of the marine environment of the storage site 
 
The site selection criteria defined in Article 2 of the Ordinance of the MOE are as follows: 
 
1. There is no record of significant movement in the geological formation. 
2. The possibility of significant movement in the geological formation is low. 
3. An appropriate geological structure to prevent CO2 leakage is present.  
4. It is possible to monitor CO2 storage and the marine environment. 
5. Mitigation measures can be taken in the area, in case of CO2 leakage. 
6. There is sufficient information on the existence and location of habitats that need special protection. 
 
The descriptions of 1 and 2 above are exactly the same as those in Article 6 of the Designated 
Radioactive Waste Final Disposal Act to be applied high-level radioactive wastes in Japan. 
 
4.  Conclusions 
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When executing ship based offshore CCS, the operator needs to fulfill EIA obligations based on both 
the 1996 London Protocol and the Marine Pollution Prevention Law of Japan. Although, there are some 
differences in these EIAs, overall contents are corresponding. 
This paper draws following conclusions regarding the applicable regulatory frameworks and guidelines 
when executing offshore CCS in Japan in the future.  
In the current regulatory framework, there are no provisions that oblige operators to notify the 
stakeholders of CCS execution. Nevertheless, it is crucial and necessary.  
Although the EIA under the Marine Pollution Prevention Law essentially does not target deep water 
CCS, the contents of EIA are assumed to be similar to those conducted in coastal areas where the water is 
shallow.  
“On the Safety of CCS Demonstration Projects” guideline issued by METI only applies to 
demonstration projects and there are no provisions that attempt to align with MOE’s permitting scheme.  
The Strategic Energy Plan of Japan revised in June 2010 by METI refers to the CCS-ready requirement 
for future coal-fired plants. However, the plan is currently under review following the Great East Japan 
Earthquake of March 11, 2011 and the subsequent accident in the Fukushima No. 1 nuclear power plant. It 
is therefore important to pay close attention to how CCS is treated in a new Strategic Energy Plan. 
When submitting a “Site Selection Report”, there are a set of requirements for site selection under the 
Marine Pollution Prevention Law. These requirements in some parts are similar to those of Radioactive 
Waste Final Disposal site selection.  
